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AUTMATIC REGUIATION OF TEERMOTECHNICAL OPERATING CONDITIONS
FOR XTiR3 AND FURWACES

K. A. Nokbratyan, Cand Tech Sci

Numerous opportunities exist in the refractories and ceramics industry for
entomatlc rogalation of thermotechnical operating conditious in kiln aund furnace
icstsllations. Among vhe guantities which may be reguleted ave: tempersture

and moisture ot gases, rate of gas flow, sacurt and pregsure of¥ steam. prassure
of g&zaous medtm, aic.

Several types of modarn autom&tis controllers used in these enterprises
are described beiow.

) The seasitive elements of the controllexs usually conslet of pyrometers,
resistance and expauzion thermometers » hygrometers, differential manometers » and
others. These elemeats transmit an eppropriate signal depending on menner of
control data presentation, e.g., variations in EMF or pressure, thermal defor-
mation, etc. The control data then actuates a regulating mechanism either by
the direct or indirect action method. The indirect-action type are most commonly
used in kiln end furnace operations since the 8ignal tranemitted by the sensi-
tive element ie usumlly too small) far direct control.

Modern automatic controllers are designed for either two-position or pro-
portional regulation. The former tyre, is quite satisfectory in a numbar of
kily applications. The latter type is commonly epplied in furnace operations.
In either case, the control mechanism may be activated by electrical, pneumatic 5
hydrsulic or mechanical meens, ‘ud furthermors » the controliers may be of the
stationary (maintaining a parameter within certain narrow limits) or “"programmed"
tyre in which the parameter may be varied in s prearranged manner.

Direct-Action Type

The simplest type of direct-action controller utilizes an expansion ther-

mometer acting on sensitive metallic hellove whosae Aaformotion 1= transmiiied

ﬁ =aticn 15 traocsmitted
to a suiteble value.
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> o Incirect-Action Type

Two eramples of indirect-ectlon controllers ' »d for tewperatures under

150 dsgrees are the electrical and pneumstic instruments Jdescribed below. TIr.
both types the gensitive element operates on the principle of expansion, &s ip
the pravious case. However, in the electrlcal type, the action of the bellows
is twanswitted to & two-position mercury contact switch. The switch, in turn,
may be ufed to control electric motors or solensids, either directly or through
intermediste current awplifiers (relays). In the »neumatic type, the action of
the beliows is transmitted by lever action to & slide value on & nezzle contrci-
1ing the pressure ir an eir line whichk in turn activates preumetic mechenisms.
A two-ghoulder lever arm provides reversible operatiop. Similar types of in-
struments may be wsed for coutrolling the hunddity of air or zases.

Preumatic Molsture Coutroller

The sensitive element comsists of & specisl wooden strip whose expansion or
contraction iz transmitted to & moisture indicator by mesre of o lsver ¢ Jebam in
vhich & strip cf lov expapsion invesr metal is ° zed.

Automatic Potentiometers and Balancing Bridges

These types of instruments are used for accurate measuvements and 1n cases
requirina continuous temperature indication. The data presentation is achieved
with thermocouples in the potentiometers, and wiih resistance thermoreters in
the bridges.

These instruments have the following disadvantages: complex mechanism, pe-
rlodicity in operatiou, use of a galvanometer which must be protected from jar-
ring; etc.

Electronic Amplifiers

In racent yexirs in the USSR, tke above difficulties were overcome by da-
sigaing inghrunents with electroni: amplifiers. Theae ipstrumeris are supplied
with balar~ing motors of the two-phase induction tyre in which the currcat
ceases to f£low when equilibrium is achieved. Toat is, the EMF of the thermocou -
Ple o resistance thermometer is balanced out. The kinematic arrangement of the
sutcmatic potentiometer acl halancing bridge, Zn conlunctiun with an elsatrauic
aupizTicr, is considerably less complex than for the seme lnetruments with £Nl-
vanometer end mechs&nical balancing.

Automatic Preumatic-Typa Coatroller .

This type slso provides smooth control of tae regulating mechanism. The
present tendeacy 1is to favor universal pneumstic coutrollers suitable for op-
erat1on with resistance thermometers, pyrometers ; mancmeters  discharge mstsrs,
hygrometers, etc.

A typical instrument of this type utilizes an expansion thermometer acting
on a " wanometric-spiral which, in turn, activates the pointer and pen of the in-
dicator mechanism. The spiral deflections are also transmitted by leverage to
& special pneumatic dev’.ce whose purpose is to make possible pronortional ~ontrol
with continuous balance betweser the manometric Lhermomester anc a pneumatic relay.
The latter iz designed to speed up the contrcl action. This type of instrument
18 degigned for stationary control.
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Cycle Controllurs -

In order for the above instruments to opsrate with varisble parameter con-
trol, the so-called cycle comtrollexs were developed which cen be us+d in series
«ith either the electriral - or pneumstic-type ipstruments. This controller uti-
1ixz8 & rotatine cam which varies the paraweter control index by transmitting its
motion through levers and an automstic reduction valve, in accourdance with a pre-
arranged program. 1ae cem is driven by a motor cr cleckwork mechanism,

gther Types of Controllers

In sddition to the above types, the following contrslliers are alge comzonly |
used: {1) pneumatic actuating mechanism with metallic bellows, used in 1lifting
gate valver, openlng dampers, etc; (2) solepold-controlled valve mechanism; (3)
dinphregm-type controller for regulating quantity of gas oo steam (using & mer-
cury mancmeter, electrical transmitting element and a balanced bridge): (%) con-
trollexr oparating on principle of float-type dreaft indicator.

The introduction of sutomptic processes in kiln snd furnace operaiions re-
suite in algher operating standards, improved drying and firing conditions, sim-
plifies mnd lightens functlons of workers, and saves fuel. Therefore, serious : e
attention should be devoted to problems of avtomstization im the refractories SRR
industry, using the relisble controllers mapufactursd in the USSR. 50X1 'HUM
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